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SPECIFICATION 

TITLE OF THE INVENTION 

Data transfer apparatus, method of controlling the 
same, and printing system 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a data transfer 
apparatus which accepts data transfer requests from a 
plurality of interfaces, and adjusts the sequence of 
processing the data transfer requests, and a method of 
controlling the apparatus, and also to a printing system 
using such a data transfer apparatus. 

2. Description of the Related Art 

Conventionally, an apparatus which simultaneously 
accepts data transfer requests from a plurality of 
interfaces and processes the requests is disclosed in, for 
example, Japanese Unexamined Patent Publication JP-A 9- 
28 6147 (1997) . The apparatus comprises an auxiliary memory 
which is used for accumulating data transferred from the 
interfaces- Hereinafter, this disclosed apparatus is 
referred to as prior art 1. 

Japanese Unexamined Patent Publication JP-A 10- 
228364 (1998) discloses a printer apparatus which 
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sequentially accepts data transfer requests from a 
plurality of interfaces and processes the requests. 
Hereinafter, this disclosed apparatus is referred to as 
prior art 2 . The prior art 2 printing apparatus is 
configured so that, during a period when a data transfer 
from a host apparatus which issues a data transfer request 
is accepted (hereinafter, such a host apparatus is referred 
to as first host apparatus), a data transfer request from 
another host apparatus cannot be accepted (hereinafter, 
such a host apparatus is referred to as second host 
apparatus) . In the printer apparatus, therefore, the data 
transfer request from the second host apparatus is accepted 
after the data transfer from the first host apparatus is 
ended. In other words, data transfer requests from host 
apparatuses are sequentially accepted by the printer 
apparatus to be processed. As a method of performing the 
sequential acceptance, two methods, or (1) a prior art 2 
method as shown in Fig. 8, and (2) a prior art 2 method as 
shown in Fig. 10 are disclosed. 

In the prior art 2 method as shown in Fig. 8, if the 
second host apparatus issues a data transfer request during 
a period wher. the first host apparatus is performing a data 
transfer, the printer apparatus transmits NAK information 
to the second host apparatus to notify that the data 
transfer from the second host apparatus cannot be accepted. 
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The second host apparatus repeatedly issues the data 
transfer request until the data transfer of the first host 
apparatus is ended. 

In the prior art 2 method as shown in Fig. 10, if 
the first host apparatus issues a data transfer request, 
the printer apparatus transmits BUSY information to the 
second host apparatus. When the data transfer of the first 
host apparatus is ended, the printer apparatus transmits 
READY information to the second host apparatus. If the 
second host apparatus which receives the READY information 
has data to be transmitted, the second host apparatus 
transmits a data transfer request. 

The prior art 2 data transfer technique in which 
data transfer requests are sequentially accepted as 
described above has a problem in that, when the first host 
apparatus which has just ended a data transfer issues a 
next data transfer request immediately after the end of the 
data transfer, the next data transfer request is often 
accepted in advance of data transfer requests from other 
host apparatuses, thereby causing a fear that a certain 
host apparatus continues to occupy the data transfer. 

This problem can be solved by, as in the case of the 
prior art 1 apparatus, simultaneously accepting data 
transfer requests and then processing the requests. 
However, this countermeasure has a problem in that an 
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auxiliary memory of a large capacity is required and hence 
the production cost is high. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a data 
transfer apparatus which, when data transfer requests from 
a plurality of interfaces are to be accepted and processed, 
can adjust the data transfer so as not to be partially 
performed on a specific host apparatus, without using an 
auxiliary memory of a large capacity, a method of 
controlling the apparatus, and a printing system. 

In order to solve the problems, the invention 
provides a da~a transfer apparatus interposed between a 
plurality of host apparatuses which perform a data transfer, 
and peripheral apparatuses which receive transfer data from 
the host apparatuses and process the data, for controlling 
a data transfer from the host apparatuses to the peripheral 
apparatuses, ~he data transfer apparatus comprising: 

a plurality of host I/Fs disposed so as to be in a 
one-to one correspondence with the host apparatuses, for 
transmitting and receiving data to and from the 
corresponding host apparatuses, each of the plurality of 
host I/Fs having a resister for holding a data transfer 
request from the corresponding host apparatus; 

a rewritable priority table; 
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I/F selecting means for selecting one from among the 
host I/Fs holding a data transfer request, to be enabled to 
perform the data transfer, referring contents of the 
priority table; and 

connecting means for connecting the host I/F which is 
selected by the I/F selecting means, to the peripheral 
apparatus . 

According to the invention, in the data transfer 
apparatus, even during a data transfer, a data transfer 
request can be accepted and then held into one of the 
registers. Therefore, a phenomenon that, depending on the 
timing when a host apparatus issues a data transfer request, 
a host apparatus which is enabled to perform a data 
transfer is partially selected does not occur. As a result, 
the data transfer apparatus can surely control the sequence 
of host apparatuses which are enabled to perform a data 
transfer . 

In the invention it is preferable that the host I/F 
which is selected from among the plurality of host I/Fs by 
the I/F selecting means sends a data transfer enable signal 
to the corresponding host apparatuses. 

According to the invention, a host apparatus which 
sends a data transfer request command can start a data 
transfer in response to the sending of the data transfer 
enabling signal. Therefore, it is not required to repeat 
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polling, and the load can be reduced. In response to the 
sending of the data transfer enabling signal, the host 
apparatus corresponding to the selected host I/F can 
immediately start the data transfer, and hence a waste of 
waiting time due to the polling interval can be eliminated. 

In the invention it is preferable that when a data 
transfer request from any one of the host apparatuses is 
received, a busy signal is sent to all of the host 
apparatuses via the host I/Fs, and the host I/F which is 
selected by the I/F selecting means makes the busy signal 
sent to the corresponding host apparatus inactive. 

According to the invention, a host apparatus which 
sends a data transfer request command can start a data 
transfer as a result of inactivation of the busy signal. 
Therefore, even a host apparatus which performs a 
conventional polling control can use the data transfer 
apparatus of the invention without changing the control 
method . 

In the invention it is preferable that the registers 
of the host ::/Fs can hold a plurality of the data transfer 
requests . 

According to the invention, even a host apparatus 
which is performing a data transfer can reserve the next 
data transfer. Therefore, the waiting time of the host 
apparatus can be shortened as compared with the case where 
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the next data transfer request is issued after the data 
transfer is completed. 

In the invention it is preferable that the 
rewritable priority table has a structure in which an order 
of arrangeme.it of identification codes assigned to the 
respective host I/Fs as identification data indicates an 
order of priority of data transfer, and a rewriting process 
of transferring an identification code assigned to a host 
I/F which has completed the data transfer, to a lower 
priority of data transfer is performed. 

According to the invention, the priority of a host 
I/F which has performed a data transfer is lowered, whereby 
the peripheral apparatus is prevented from being 
exclusively used by a specific host apparatus. 

In the invention it is preferable that an arbitrary 
number of identification codes can be assigned to each of 
the host I/Fs. 

According to the invention, the number of 
identification codes which are assigned to a specific host 
I/F can be increased, so that the priority of the host I/F 
can be made higher. 

In the invention it is preferable that the 
rewritable priority table has a structure in which an order 
of arrangement of identification codes assigned to the 
respective host I/Fs indicates an order of priority of data 
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transfer, and in the rewritable priority table, an 
identification code which is assigned to a host I/F which 
has received the data transfer request, is added to a 
lowest priority side of the arrangement, an identification 
code assigned to a host I/F which has completed the data 
transfer is deleted, and remaining identification codes in 
a lower priority side are sequentially made higher toward a 
position of the deleted identification code. 

According to the invention, the data transfer 
apparatus can perform the data transfer in the order of 
acceptance of data transfer requests. 

In the invention it is preferable that the priority 
table has a structure in which an order of arrangement of 
identification codes assigned to the respective host I/Fs 
paired with data transfer amounts indicates an order of 
priority of data transfer, and in the priority table, a 
transfer amount corresponding to a host I/F which has 
performed a data transfer is cumulatively updated, and the 
identification codes are rearranged so that a priority is 
higher as the transfer amount is smaller. 

According to the invention, a data transfer can be 
performed while attaining impartiality, on the basis of the 
transfer amount in place of the number of transfers. 

The invention provides a method of controlling a 
data transfer apparatus interposed between a plurality of 
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host apparatuses which perform a data transfer, and 
peripheral apparatuses which receive transfer data from the 
host apparatuses and process the data, for controlling a 
data transfer from the host apparatuses to the peripheral 
apparatuses, the method comprising the steps of: 

holding data transfer requests from the host 
apparatuses, in host I/Fs disposed so as to be in a one-to 
one correspondence with the host apparatuses; 

selecting a host I/F from among host I/Fs holding a 
data transfer request, on the basis of an order of priority 
of a priority table which is rewritable, the selected host 
I/F being to be enabled to perform a data transfer; and 

when a data transfer is completed, updating a 
priority of the host I/F which has completed the data 
transfer, in the priority table. 

According to the method of controlling a data 
transfer apparatus of the invention, a phenomenon that, 
depending on the timing when a host apparatus issues a data 
transfer request, a host apparatus which is enabled to 
perform a data transfer is partially selected does not 
occur. Furthermore, when the order of priority of data 
transfer is updated so that, for example, the priority of 
the host I/F which has completed a data transfer is lowered, 
the control of the order of data transfer can be 
impartially performed on the host apparatuses, and also a 
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control in which a specific host apparatus is 
preferentially used can be performed. 

In the invention it is preferable that the method 
further comprises the step of sending a data transfer 
enabling signal from the selected host I/F to a host 
apparatus corresponding thereto. 

According to the invention, a host apparatus which 
sends a data transfer request command can start a data 
transfer in response to the sending of the data transfer 
enabling signal. Therefore, it is not required to repeat 
polling, and the load can be reduced. In response to the 
sending of the data transfer enabling signal, the host 
apparatus which is connected to the selected host I/F can 
immediately start the data transfer, and hence a waste of 
waiting time due to the polling interval can be eliminated. 

In the invention it is preferable that the method 
further comprises the steps of, when a data transfer 
request from any one of the host apparatuses is received, 
sending a busy signal to all of the host apparatuses via 
the host I/Fs, and making the selected host I/F to cause 
the host apparatus corresponding thereto, to inactivate the 
busy signal. 

According to the invention, a host apparatus which 
sends a data transfer request command can start a data 
transfer as a result of inactivation of the busy signal. 
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Therefore, even a host apparatus which performs a 
conventional polling control can use the data transfer 
apparatus of the invention without changing the control 
method. 

The invention provides a printing system comprising 
a plurality of host apparatuses for performing a data 
transfer; a printing apparatus for receiving data 
transferred from the host apparatuses and performing a 
printing process; and the above-described data transfer 
apparatus which is connected between the host apparatuses 
and the printing apparatus. 

According to the invention, it is possible to 
realize a printing system in which a phenomenon that, 
depending on the timing when a host apparatus issues a data 
transfer request, a host apparatus which is enabled to 
perform a data transfer is partially selected does not 
occur . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other and further objects, features, and advantages 
of the invention will be more explicit from the following 
detailed description taken with reference to the drawings 
wherein: 

Fig. 1 is a block diagram showing an embodiment of a 
printing system to which the data transfer apparatus of the 
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invention is applied; 

Fig. 2 is a flowchart showing the operation of an 
embodiment of a printing system in which the data transfer 
apparatus of the invention is used; 

Fig. 3 is a flowchart showing the operation of 
another embodiment of a printing system in which the data 
transfer apparatus of the invention is used; 

Figs. 4A to 4D, 5A to 5D, and 6A to 6E are diagrams 
showing specific example 1 of a method of changing the 
order of priority of data transfer in a priority table; 

Figs. 7A to 7C are diagrams showing another 
embodiment of specific example 1 of the method of changing 
the order of priority of data transfer in the priority 
table; 

Figs. 8A and 8B are diagrams showing a further 
embodiment of specific example 1 of the method of changing 
the order of priority of data transfer in the priority 
table; 

Fig. 9 is a diagram showing a still further 
embodiment of specific example 1 of the method of changing 
the order of priority of data transfer in the priority 
table; 

Figs. 10A to 10D, 11A to HE, and 12A to 12E are 
diagrams showing specific example 2 of the method of 
changing the order of priority of data transfer in a 
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priority table; and 

Figs. 13A to 13C are diagrams showing specific 
example 3 of the method of changing the order of priority 
of data transfer in a priority table. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, embodiments of the invention will be 
described with reference to the accompanying drawings. 

Fig. 1 is a block diagram showing an embodiment of a 
printing system to which the data transfer apparatus of the 
invention is applied. 

The printing system is configured by: a plurality of 
(three in the embodiment) host computers (host apparatuses) 
la, lb, and 1c which perform a data transfer; a printing 
apparatus (peripheral apparatus) 3 which receives data 
transferred from the host computers la, lb, and 1c and 
performs a printing process on the data; and a data 
transfer apparatus 2 which is connected between the host 
computers la, lb, and 1c and the printing apparatus 3, and 
which controls data transfers from the host computers la, 
lb, and lc to the printing apparatus 3. 

The data transfer apparatus 2 comprises: a plurality 
of (three in the embodiment) host I/Fs 21a, 21b, and 21c 
which transmit and receive data to and from the host 
computers la, lb, and lc, respectively; a priority table 23 
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which is rewritable; I/F selecting means 24 (arbiter) for 
referring contents of the priority table 23, and for 
selecting one of the host I/Fs 21a, 21b, and 21c holding a 
data transfer request, to be enabled to perform a data 
transfer; and connecting means 25 for connecting the host 
I/F which is selected by the I/F selecting means 24, to the 
printing apparatus 3. 

The host I/Fs 21a, 21b, and 21c are disposed for the 
host computers la, lb, and lc, respectively, and comprise 
command reception registers 22a, 22b, and 22c which hold a 
data transfer request sent from the host computers la, lb, 
and lc. It is assumed that one of the host I/Fs 21a, 21b, 
and 21c receives a data transfer request. When a data 
transfer from the corresponding one of the host computers 
la, lb, and lc to the printing apparatus 3 is enabled or a 
data transfer enabled state is established, the one of the 
host I/Fs 21a, 21b, and 21c sends a data transfer enabling 
signal to the corresponding host computer la, lb, or lc. 
After receiving the data transfer enabling signal, the host 
computer la, lb, or lc transfers print data to the printing 
apparatus 3 via the corresponding host I/F 21a, 21b, or 21c 
and the connecting means 25. As a result, the printing 
apparatus implements a printing process on the basis of the 
transferred print data. 

According to this configuration, each of the host 
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computers la,, lb, and lc is not required to perform polling 
in which a data transfer request is repeatedly transmitted 
until a data transfer is enabled, and hence the load on the 
CPU is reduced. Each of the host I/Fs 21a, 21b, and 21c is 
requested only to hold a data transfer request, and not to 
store transferred data itself, and hence is not required to 
have a memory of a large capacity. 

Each cf the command reception registers 22a, 22b, 
and 22c may be configured so that the register can 
simultaneously hold a plurality of data transfer requests. 

In this case, even the host computer la, lb, or lc which 
is performing a data transfer can reserve the next data 
transfer. Therefore, the waiting time of the host computer 
la, lb, or lc can be shortened as compared with the case 
where the next data transfer request is issued after the 
data transfer is completed. 

When plural ones of the host computers la, lb, and 
lc issue a data transfer request, the I/F selecting means 
24 refers the rewritable priority table 23 to select one of 
the host I/Fs 21a, 21b, and 21c which is to be enabled to 
perform a data transfer. The selected host I/F (for 
example, 21a) sends the data transfer enabling signal to 
the host computer la. The host computer la which receives 
the data transfer enabling signal transfers the print data 
to the printing apparatus 3 via the host I/F 21a and the 
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connecting means 25 of the data transfer apparatus 2. The 
printing apparatus then implements the printing process. 

Next, the operation of a printing system in which 
the thus configured data transfer apparatus is used will be 
described wi~h reference to a flowchart of Fig. 2. 

First, in the data transfer apparatus 2, it is 
checked whether a data transfer request, i.e., a print 
request is issued from the host computers la, lb, and lc or 
not (SI) . If a data transfer request is issued, a host I/F 
which is to be enabled to perform a data transmission is 
selected from all the host I/Fs 21a, 21b, and 21c which are 
outputting a data transfer request, and supplies the data 
transfer enabling signal to only the selected host I/F (S2) . 

Each of the host I/Fs which are not selected continues to 
transmit the data transfer request until it is selected. 
The selected host I/F, for example, the first host I/F 21a 
sends the data transfer enabling signal to the host 
computer la which is connected to the host I/F, to request 
the computer to transmit print data (S3) . The host 
computer la which receives the transmission request 
transmits print data. The print data is transmitted to the 
printing apparatus 3 via the host I/F 21a connected to the 
host computer la which is the transmission source, and the 
connecting means 25, and then used in the printing process 

(S4) . Thereafter, the priority of the host I/F 21a 
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connected to the host computer which is the transmission 
source of the printed data is lowered in the priority table 
23 (S5) . The priority change in the priority table 23 will 
be described later. The data transfer apparatus 2 
implements the above-mentioned process on all of the print 
requests. Specifically, if the printing process has not 
yet been performed with respect to all of the print 
requests, or if the result of judgement in step S6 is No, 
the control returns to step SI, and, if the printing 
process has been performed with respect to all of the print 
requests, or if the result of the judgement in step S6 is 
Yes, the process is ended. 

In the process operation described above, when one 
of the host computers la, lb, and lc which is to be enabled 
to perform a data transfer is selected, the data transfer 
is started by sending the data transfer enabling signal. 
Alternatively, the data transfer may be started by using a 
busy signal in place of the data transfer enabling signal. 

Fig. 3 is a flowchart showing the operation in the 
alternative . 

First, in the data transfer apparatus 2, it is 
checked whether a data transfer request, i.e., a print 
request is issued from the host computers la, lb, and lc or 
not (SI). If a data transfer request is issued, a busy 
signal is sent to all the host computers la, lb, and lc via 
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the host I/Fs 21a, 21b, and 21c. Under this state, a host 
I/F, for example, the first host I/F 21a which is to be 
enabled to perform a data transmission is selected on the 
basis of the priority table 23 (S2) . Then, the selected 
host I/F 21a inactivates the busy signal for the host 
computer la connected to the host I/F (S3'). As a result, 
the host computer la in which the busy signal is 
inactivated is enabled to perform a data transfer, and 
hence transmits print data. The print data is transmitted 
to the printing apparatus 3 via the host I/F 21a to which 
the host computer is connected, and the connecting means 25, 
and then used in the printing process (S4) . Thereafter, 
the priority of the host I/F 21a connected to the host 
computer which is the transmission source of the printed 
data is lowered in the priority table 23 (S5) . The data 
transfer apparatus 2 implements the above-mentioned process 
on all of the print requests. Specifically, if the 
printing process has not yet been performed with respect to 
all of the print requests, or if the result of judgement in 
step S6 is No, the control returns to step SI, and, if the 
printing process has been performed with respect to all of 
the print requests, or if the result of the judgement in 
step S6 is Yes, the process is ended. 

Also in the case where the data transfer is started 
by using a busy signal as described above, the printing 
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system is configured in the same manner as shown in Fig. 1, 
except that the controls in the host I/Fs 21a, 21b, and 21c 
are performed in a different manner. 

Next, specific examples of the method of changing 
the order of priority of data transfer in the priority 
table 23 will be described. The changing method may be 
performed in either of the following three manners. 

[Specific Example 1] 

In an initial state shown in Fig. 4A, the order of 
priority of data transfer of the priority table 23 is set 
by using three identification codes as identification data. 
In the drawings, numerals "1" to "3" indicating 
identification code show the identification numbers of the 
host computers la, lb, and lc and the host I/Fs 21a, 21b, 
and 21c, i.e., the numbers indicated in the blocks of Fig. 
1, respectively. Namely, the first host computer la and 
the first host I/F 21a are assigned to the first 
identification code "1", the second host computer lb and 
the second host I/F 21b are assigned to the second 
identification code "2", and the third host computer lc and 
the third host I/F 21c are assigned to the third 
identification code "3". In Fig. 4A, for the sake of 
convenience in description, the host computer lc and the 
host I/F 21c assigned to the identification code "3" are 
not shown. In the following description, each of the host 
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computers and the host I/Fs is indicated by the number of 
the corresponding identification code. Specifically, the 
host compute c la is indicated as the host 1, the host 
computer lb as the host 2, the host computer lc as the host 
3, the host I/F 21a as the host I/F 1, the host I/F 21b as 
the host I/F 2, and the host I/F 21c as the host I/F 3. 

As shown in Fig. 4B, next, in the above-mentioned 
initial state, a data transfer request (REQ1) is 
transmitted from the host 1. Then, the host I/F 1 stores 
the data transfer request command into the command 
reception register, and outputs the data transfer request 
to the I/F selecting means (arbiter) 24. 

As shown in Fig. 4C, the I/F selecting means 
(arbiter) 24 then selects a host I/F which is to be enabled 
to perform a data transfer, on the basis of the priority 
table 23. A~ this time, only the host I/F 1 outputs a data 
transfer request. Therefore, the host I/F 1 is selected, 
and the I/F selecting means (arbiter) 24 outputs a data 
transfer enabling signal (ACK 1) to the host I/F 1. 

As shown in Fig. 4D, the host I/F 1 which receives 
the ACK signal from the I/F selecting means (arbiter) 24 
outputs the data transfer enabling signal (ACK 1) to the 
host 1 which is connected to the host I/F. 

As shown in Fig. 5A, the host 1 which receives the 
data transfer enabling signal (ACK 1) from the host I/F 1 
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starts a transfer of print data to the host I/F 1, and the 
host I/F 1 transfers the print data to the printing 
apparatus 3 via the connecting means 25. As a result, the 
printing apparatus implements a print output of the print 
data . 

As shown in Fig. 5B, when, during a period when the 
host 1 is performing the data transfer, the host 2 
transmits a data transfer request (REQ2) , the host I/F 2 
stores the data transfer request command into a command 
reception register, and outputs the data transfer request 
to the I/F selecting means (arbiter) 24. At this time, the 
host 1 is performing the data transfer, or is outputting 
the ACK 1 to the host I/F 1. Therefore, the I/F selecting 
means (arbiter) 24 which receives the data transfer request 
does not give the data transfer enabling signal to the host 
I/F 2. The host I/F 2 to which ACK 2 has not yet given 
continues to output the data transfer request until the 
data transfer enabling signal is given to the host I/F 2. 

As shown in Fig. 5C, when the data transfer of the 
host 1 is completed, the I/F selecting means (arbiter) 24 
stops the output of the ACK 1 to the host I/F 1. In 
response to the stop of the output of the ACK 1, the data 
transfer request of the host 1 is erased away from the 
register 22a of the host I/F 1. As shown in Fig. 5D, in 
the priority table 23, the priority of the host I/F 1 which 
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has just ended the printing or has just completed the data 
transfer is changed to the lowest rank. Namely, the order 
of priority "1, 2, 3" is changed to "2, 3, 1". It is 
assumed that the host 1 which has just completed the data 
transfer transmits a data transfer request immediately 
after the completion. As a result, the REQ 1 from the host 
1 and the REQ 2 from the host 2 are simultaneously input to 
the I/F selecting means (arbiter) 24. 

The I/F selecting means (arbiter) 24 selects a host 
I/F which is to be enabled to perform a data transfer, on 
the basis of the priority table 23. At this time, the 
priorities of the host I/Fs 1 and 2 which are outputting a 
data transfer request are compared with each other, and the 
host I/F 2 which has a higher priority at this timing is 
selected. In accordance with the selection result, as 
shown in Fig. 6A, the I/F selecting means (arbiter) 24 
outputs the data transfer enabling signal (ACK 2) to the 
host I/F 2. As shown in Fig. 6B, the host I/F 2 which 
receives the ACK signal from the I/F selecting means 
(arbiter) 24 outputs the data transfer enabling signal (ACK 
2) to the host 2 which is connected to the host I/F 2. 

As shown in Fig. 6C, the host 2 which receives the 
data transfer enabling signal (ACK 2) from the host I/F 2 
starts a transfer of print data to the host I/F 2, and the 
host I/F 2 transfers the print data to the printing 
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apparatus 3 via the connecting means 25. As a result, the 
printing apparatus implements a print output of the print 
data. The host I/F 1 to which the ACK 1 has not yet given 
continues to output the data transfer request until the 
data transfer enabling signal is given to the host I/F 1. 

As shown in Fig. 6D, when the data transfer of the 
host 2 is completed, the I/F selecting means (arbiter) 24 
stops the output of the ACK 2 to the host I/F 2. In 
response to the stop of the output of the ACK 2, the data 
transfer request of the host 2 is erased away from the 
register 22b of the host I/F 2. As shown in Fig. 6E, in 
the priority table 23, the priority of the host I/F 2 which 
has just ended the printing or has just completed the data 
transfer is changed to the lowest rank. Namely, the order 
of priority "2, 3, 1" is changed to "3, 1, 2". At this 
time, the data transfer enabling signal (ACK 1) is output 
to the host I/F 1 which is issuing the data transfer 
request. Thereafter, the processes from Fig. 4C to Fig. 6E 
are repeated. 

As described above, in the operation of specific 
example 1, tne priority of a host I/F which has just ended 
the printing is changed to a rank which is lower at this 
timing than the original rank (in specific example 1, to 
the lowest rank) . As a result, the data transfer to the 
printing apparatus 3 is prevented from being exclusively 
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occupied by a specific host I/F. 

In specific example 1 described above, the 
identification code which is used in the priority table 23 
is assigned to the hosts 1, 2, and 3 in one to one relation. 

Alternatively, a plurality of identification codes may be 
assigned to each of the hosts. When the priority of a host 
I/F which has ended the printing is to be changed to a 
lower rank, the control may be performed so that the 
priority is lowered not to the lowest rank but by a 
predetermined number of ranks . 

For example, a priority table 23 shown in Figs. 7A 
to 7C is configured in such a manner that two 
identification codes are assigned to each of hosts and, 
when the priority of a host I/F which has ended the 
printing is to be changed to a lower rank, the priority is 
lowered from the original rank by three ranks. When a data 
transfer with respect to the first host 1 is performed in 
an initial state shown in Fig. 7A, the priority of the top 
one of the two identification codes the first host 1 is 
lowered by triree ranks, so that the state shown in Fig. 7B 
is attained. In the case where at least the conditions 
that a data transfer request is not issued by the other 
hosts 2 and 3 are satisfied, when a data transfer with 
respect to the first host 1 is again performed in the state 
shown in Fig. IB, the priority of the one identification 
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code 1 of the first host 1 is further lowered by three 
ranks, so that the state shown in Fig. 7C is attained. 

In the case where a plurality of identification 
codes are assigned to each of the hosts, the priority table 
23 may be configured so as to reflect the usage histories 
of the hosts 1, 2, and 3, etc. 

For example, it is assumed that, as shown in Fig. 8A, 
four identification codes are assigned to each of the hosts 
in the priority table 23 of the initial state, and, in this 
state, a large number of data transfers are performed 
particularly on the hosts 1 and 2. As a result, as shown 
in Fig. 8B, the priorities of the identification codes 1 
and 2 of the hosts 1 and 2 are individually sequentially 
lowered, and hence the plurality of identification codes 3 
of the host 3 on which substantially no data transfer has 
been performed during this period are continuously 
positioned :.n higher ranks of the priority table 23. In 
other words,, with respect to a host on which a large number 
of data transfers have not been performed, continuous data 
transfer processes can be correspondingly easily performed. 

On the contrary, the priority of a host on which a 
data transfer is frequently performed may be set to be 
higher. This can be realized by making the numbers of 
identification codes assigned to the hosts different from 
one another. 
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Specifically, the case where the hosts 1, 2, and 3 
are connected to the data transfer apparatus 2 and it is 
expected that the host 1 is subjected most frequently to a 
data transfer and the host 3 is subjected least frequently 
to a data transfer will be considered. In this case, as 
shown in Fig/ 9, the numbers of identification codes may be 
differentiated in such a manner that, for example, six 
identification code 1 are assigned to the host 1, four 
identification codes 2 to the host 2, and two 
identification codes 3 to the host 3. With respect to the 
host 1 on which the highest number of data transfers are 
performed, one of the identification codes 1 is often 
positioned in a higher rank of the priority table 23 
because of the larger number of the identification codes 1. 

Preferably, a larger number of identification codes are 
assigned to a host as the priority of the host is to be set 
higher. 

[Specific Example 2] 

In an initial state shown in Fig. 10A, the setting 
of the order of priority in the priority table 23 on the 
basis of identification codes as identification data is not 
performed. 

As shown in Fig. 10B, in the above-mentioned initial 
state, the data transfer request (REQ1) is transmitted from 
the host 1. Then, the host I/F 1 stores the data transfer 
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request command into the- command reception register, and 
outputs the data transfer request to the I/F selecting 
means (arbiter) 24. Upon receiving REQ1 from the host I/F 
1, the I/F selecting means (arbiter) 24 stores the 
identification codes 1 of the host 1 into the priority- 
table 23. 

As shown in Fig. IOC, the I/F selecting means 
(arbiter) 2.A then selects a host I/F which is to be enabled 
to perform a data transfer, on the basis of the priority- 
table 23. At this time, the priority table 23 stores only 
the identification codes for the host 1. Therefore, the 
host I/F 1 is selected, and the I/F selecting means 
(arbiter) 24 outputs a data transfer enabling signal (ACK 
1) to the host I/F 1. 

As shown in Fig. 10D, the host I/F 1 which receives 
the ACK signal from the I/F selecting means (arbiter) 24 
outputs the data transfer enabling signal (ACK 1) to the 
host 1 which is connected to the host I/F 1. 

As shown in Fig. 11A, the host 1 which receives the 
data transfer enabling signal (ACK 1) from the host I/F 1 
starts a transfer of print data to the host I/F 1, and the 
host I/F 1 transfer the print data to the printing 
apparatus 3 via the connecting means 25. As a result, the 
printing apparatus implements a print output of the print 
data . 



- 27 - 



As shown in Fig. 11B, when, during a period when the 
host 1 is performing the data transfer, the host 2 
transmits a data transfer request (REQ2) , the host I/F 2 
stores the data transfer request command into the command 
reception register, and outputs the data transfer request 
to the I/F selecting means (arbiter) 24. At this time, the 
host 1 is performing the data transfer, or is outputting 
the ACK 1 to the host I/F 1. Therefore, the I/F selecting 
means (arbiter) 24 which receives the data transfer request 
does not give the data transfer enabling signal to the host 
I/F 2. However, the I/F selecting means stores the 
identification codes 2 of the host 2 into the priority 
table 23 because REQ2 is received from the host I/F 2. The 
host I/F 2 to which ACK 2 has not yet given continues to 
output the data transfer request until the data transfer 
enabling signal is given to the host I/F 2. 

As shown in Fig. 11C, when the data transfer of the 
host 1 is completed, the I/F selecting means (arbiter) 24 
stops the output of the ACK 1 to the host I/F 1. In 
response to the stop of the output of the ACK 1, the data 
transfer request of the host 1 is erased away from the 
register 22a of the host I/F 1. As shown in Fig. 11D, in 
the priority table 23, the identification codes 1 of the 
host I/F 1 which has just ended the printing or has just 
completed the data transfer is deleted and the subsequent 
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identification codes 2 of a lower priority are raised 
toward a higher priority rank. When the host 1 which has 
just completed the data transfer transmits a data transfer 
request imm€:diately after the completion, the 
identification codes 1 of the host 1 are newly added to the 
priority table 23 as shown in Fig. HE. As a result, the 
REQ 1 from the host 1 and the REQ 2 from the host 2 are 
input to the: I/F selecting means (arbiter) 24. 

The I/F selecting means (arbiter) 24 selects a host 
I/F which is to be enabled to perform a data transfer, on 
the basis of the priority table 23. At this time, the 
priorities of the host I/Fs 1 and 2 which are outputting a 
data transfer request are compared with each other, and the 
host I/F 2 which has a higher priority at this timing is 
selected. In accordance with the selection result, as 
shown in Fig. 12A, the I/F selecting means (arbiter) 24 
outputs the data transfer enabling signal (ACK 2) to the 
host I/F 2. As shown in Fig. 12B, the host I/F 2 which 
receives the ACK signal from the I/F selecting means 
(arbiter) 24 outputs the data transfer enabling signal (ACK 
2) to the host 2 which is connected to the host I/F 2. 

As shown in Fig. 12C, the host 2 which receives the 
data transfer enabling signal (ACK 2) from the host I/F 2 
starts a transfer of print data to the host I/F 2, and the 
host I/F 2 transfers the print data to the printing 
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apparatus 3 via the connecting means 25. As a result, the 
printing apparatus implements a print output of the print 
data. The host I/F 1 to which ACK 1 has not yet given 
continues to output the data transfer request until the 
data transfer enabling signal is given to the host I/F 1. 

As shown in Fig. 12D, when the data transfer of the 
host 2 is completed, the I/F selecting means (arbiter) 24 
stops the output of the ACK 2 to the host I/F 2. In 
response to the stop of the output of the ACK 2, the data 
transfer rec;uest of the host 2 is erased away from the 
register 22b of the host I/F 2. As shown in Fig. 12E, in 
the priority table 23, the identification codes 2 of the 
host I/F 2 which has just ended the printing or has just 
completed the data transfer is deleted and the subsequent 
identification code 1 of a lower priority is raised to a 
higher priority rank. At this time, the data transfer 
enabling signal (ACK 1) is output to the host I/F 1 which 
is issuing the data transfer request. Thereafter, the 
processes from Fig. IOC to Fig. 12E are repeated. 

As described above, in the operation of specific 
example 2, only the identification code of a host the data 
transfer request of which is accepted is added to the 
priority table 23, and the identification codes of a host 
which has ended a data transfer are deleted from the table. 
According to this configuration, the data transfer can be 
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performed in the order of acceptance of the data transfer 
request . 

[Specific Example 3] 

In the priority table 23 of specific example 3, as 
shown in Figs. 13A to 13C, identification codes as 
identification data of the host I/Fs and transfer amounts 
in the hosts are stored in a corresponding manner. The 
priorities are set so as to be higher as the data transfer 
amount is smaller. 

For example, the priority table 23 is in the state 
shown in Fig. 13A. When a data transfer from the host 1 is 
performed in this state, as shown in Fig. 13B, the data 
transfer amount of the host 1 is cumulatively updated after 
the data tra.nsfer is ended. As shown in Fig. 13C, the 
update of the data transfer amount of the host 1 causes the 
priorities of the hosts to be changed (rearranged) so that 
a priority is higher as the data transfer amount is smaller. 

As described above, in the operation of specific 
example 3, the priority of a host is higher as the data 
transfer amount is smaller. Therefore, a data transfer can 
be performed while attaining impartiality, on the basis of 
the transfer amount in place of the number of transfers. 

The invention may be embodied in other specific forms 
without departing from the spirit or essential 
characteristics thereof. The present embodiments are 



- 31 - 



therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being 
indicated by the appended claims rather than by the 
foregoing description and all changes which come within the 
meaning and the range of equivalency of the claims are 
therefore intended to be embraced therein. 
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WHAT IS CLAIMED IS: 

1. A data transfer apparatus interposed between a 
plurality of host apparatuses which perform a data transfer, 
and peripheral apparatuses which receive transfer data from 
the host apparatuses and process the data, for controlling 

a data transfer from the host apparatuses to the peripheral 
apparatuses, the data transfer apparatus comprising: 

a plurality of host I/Fs disposed so as to be in a 
one-to one correspondence with the host apparatuses, for 
transmitting and receiving data to and from the 
corresponding host apparatuses, each of the plurality of 
host I/Fs having a resister for holding a data transfer 
request from the corresponding host apparatus; 

a rewritable priority table; 

I/F selecting means for selecting one from among the 
host I/Fs holding a data transfer request, to be enabled to 
perform the data transfer, referring contents of the 
priority table; and 

connecting means for connecting the host I/F which is 
selected by the I/F selecting means, to the peripheral 
apparatus . 

2. The data transfer apparatus of claim 1, wherein the 
host I/F which is selected from among the plurality of host 
I/Fs by the I/F selecting means sends a data transfer 
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enable signa.l to the corresponding host apparatuses. 

3. The data transfer apparatus of claim 1, wherein when 
a data transfer request from any one of the host 
apparatuses is received, a busy signal is sent to all of 
the host apparatuses via the host I/Fs, and the host I/F 
which is selected by the I/F selecting means makes the busy 
signal sent to the corresponding host apparatus inactive. 

4. The data transfer apparatus of claim 1, wherein the 
registers of the host I/Fs can hold a plurality of the data 
transfer requests . 

5. The data transfer apparatus of claim 1, wherein the 
rewritable priority table has a structure in which an order 
of arrangement of identification codes assigned to the 
respective host I/Fs indicates an order of priority of data 
transfer, and a rewriting process of transferring an 
identification code as identification data assigned to a 
host I/F which has completed the data transfer, to a lower 
priority of data transfer is performed. 

6. The data transfer apparatus of claim 5, wherein an 
arbitrary number of identification codes can be assigned to 
each of the host I/Fs. 
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7. The data transfer apparatus of claim 1, wherein the 
rewritable priority table has a structure in which an order 
of arrangement of identification codes as identification 
data assigned to the respective host I/Fs indicates an 
order of priority of data transfer, and in the rewritable 
priority table, an identification code which is assigned to 
a host I/F which has received the data transfer request, is 
added to a lowest priority side of the arrangement, an 
identification code assigned to a host I/F which has 
completed the data transfer is deleted, and remaining 
identification codes in a lower priority side are 
sequentially made higher toward a position of the deleted 
identification code. 

8. The data transfer apparatus of claim 1, wherein the 
priority table has a structure in which an order of 
arrangement of identification codes as identification data 
assigned to the respective host I/Fs paired with data 
transfer amounts indicates an order of priority of data 
transfer, and in the priority table, a transfer amount 
corresponding to a host I/F which has performed a data 
transfer is cumulatively updated, and the identification 
codes are rearranged so that a priority is higher as the 
transfer amount is smaller. 
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9. A method of controlling a data transfer apparatus 
interposed between a plurality of host apparatuses which 
perform a data transfer, and peripheral apparatuses which 
receive transfer data from the host apparatuses and process 
the data, for controlling a data transfer from the host 
apparatuses to the peripheral apparatuses, the method 
comprising the steps of: 

holding data transfer requests from the host 
apparatuses, in host I/Fs disposed so as to be in a one-to 
one correspondence with the host apparatuses; 

selecting a host I/F from among host I/Fs holding a 
data transfer request, on the basis of an order of priority 
of a priority table which is rewritable, the selected host 
I/F being to be enabled to perform a data transfer; and 

when a data transfer is completed, updating a 
priority of the host I/F which has completed the data 
transfer, in the priority table. 

10. The method of controlling the data transfer 
apparatus of claim 9, the method further comprising the 
step of: 

sending a data transfer enabling signal from the 
selected host I/F to a host apparatus corresponding thereto. 
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11. The method of controlling the data transfer 
apparatus of claim 9, the method further comprising the 
steps of: 

when a data transfer request from any one of the 
host apparatuses is received, sending a busy signal to all 
of the host apparatuses via the host I/Fs; and 

making the selected host I/F to cause the host 
apparatus corresponding thereto, to inactivate the busy 
signal . 

12. A printing system comprising: 

a plurality of host apparatuses for performing a 
data transfer; 

a printing apparatus for receiving data transferred 
from the host apparatuses and performing a printing 
process; and 

the above-described data transfer apparatus of claim 
1, which is connected between the host apparatuses and the 
printing apparatus. 
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ABSTRACT OF THE DISCLOSURE 

It is an object of the invention to provide a data 
transfer apparatus which, when data transfer requests from 
a plurality of interfaces are to be accepted and processed, 
can adjust the data transfer so as not to be partially- 
performed on a specific host apparatus. When a plurality 
of host computers issue a data transfer request, a host I/F 
which is to be enabled to perform a data transfer is 
selected from a plurality of host I/Fs on the basis of a 
priority table. The selected host I/F sends a data 
transfer ena.bling signal to the host computer which is 
connected to the host I/F, to request print data 
transmission. The host computer which receives the 
transmission request transmits print data. The print data 
is transmitted to a printing apparatus via the host I/F 
which is connected to the host computer, and connecting 
means. Thereafter, the priority of the host I/F connected 
to the host computer which is the transmission source of 
the printed data is lowered to the lowest rank or by a 
predetermined number of ranks in the priority table. 
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DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: My residence, post office address and citizenship are as stated below 
next to my name. I believe I am the original, first and sole inventor (if only one name is listed at 201) below or an original, first 
and joint inventor (if plural names are listed at 201-208 below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled: 

Data transfer apparat us, method of controlling the same, and printing syste m 



which is described and claimed in: 

W 0 the specification attached hereto. 

HI □ the specification in U.S. Application Serial Number , filed on 



□ the specification in PCT international application Number 
filed on ; and was amended on 



s I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims 
amended by any amendment referred to above. I acknowledge the duty to disclose information which is material to the 
examination of this application in accordance with Title 37, Code of Federal Regulations, § 1.56(a). I hereby claim foreign 
Pjjpnty benefits under Title 35, United States Code, §119 of any foreign application(s) for patent or inventor's certificate listed 
bglpw and have also identified below any foreign application for patent or inventor's certificate having a filing date before that of 
ujg application on which priority is claimed. 
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Application No. 
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Pll-169777 
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I hereby claim the benefit under 35 U.S.C. §120 of any United States application(s) or PCT international application(s) 
designating the United States of America that is/are listed below, and, insofar as the subject matter of each of the claims of this 
application is not disclosed in that/those prior application(s) in the manner provided by the first paragraph of 35 U.S.C. §112, I 
acknowledge the duty to disclose material information as defined in 37 CFR § 1.56(a) which occurred between the filing date of 
the prior application(s) and the national, or PCT international filing date of this application: 
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Applicant 


Provisional Application Number 


Filing Date 















POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) with full powers of association, 
substitution and revocation to prosecute this application and transact all business in the Patent and Trademark Office connected 
therewith. 



Sewall P. Bronstein (Reg. No. 16,919) 

David G. Conlin (Reg. No. 27,026) 

George W. Neuner (Reg. No. 26,964) 

Ernest V. Linek (Reg. No. 29,822) 



Linda M. Buckley (Reg. No. 31,003) 

Ronald I. Eisenstein (Reg. No. 30.628) 

Henry D. Pahl. Jr. (Reg. No. 20,438) 

Peter J. Manus (Reg. No. 26,766) 
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SEND CORRESPONDENCE TO: 


DIRECT TELEPHONE CALLS TO: 


David G. Conlin, Esq. 


David G. Conlin 


Dike, Bronstein, Roberts & Cushinan, LLP 


130 Water Street 




Boston, Massachusetts 02109 


(617) 523-3400 
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I hereby further declare that all statements made herein of my own knowledge are true and that all statements made on 
information and be hef are believed to be true; and further, that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the application or any patent issued thereon 
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